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(57) ABSTRACT

The mmvention relates to an ironing shoe (10) comprising a
garment contact surface (15) and having a means for accom-
modating a garment care agent such as an anti microbial
agent, wherein accommodating the means 1s formed at least
by the garment contact surface accommodating the garment
care agent, which garment contact surface 1s capable of trans-
ferring the garment care agent to a piece of garment. By
contacting the garment contact surface with the piece of gar-
ment, as 1s done during 1roning, the agent 1s transierred to the
garment. The invention further relates to a method of manu-

facturing an ironing shoe.
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1
IRONING SHOE

FIELD OF THE INVENTION

The mvention relates to an ironing shoe and a method of
manufacturing an ironing shoe.

DESCRIPTION OF THE PRIOR ART

JP-09056997 discloses a steam 1ron comprising a main
body and a base equipped with a heater and a steam jetting,
hole and a predetermined amount of water and an ant1 bacte-
rial member provided in a water feed tank. By jetting steam
containing the ant1 bacterial member from the lower surface
of the 1ron base the anti bacterial member 1s applied to cloth-
ng.

The user has to fill and refill the water feed tank of such an
iron with water and the anti microbial agent to ensure the
availability of the ant1 microbial agent. This may be cumber-
some and there 1s a risk of spilling water and/or the anti
bacterial member.

SUMMARY OF THE INVENTION

It 1s an object of the mvention to provide an easy way of
applying a garment care agent to a piece of garment without
having the requirement of refilling the iron with the garment
care agent.

The object 1s achieved by an 1roning shoe comprising a
shoe sole, the shoe sole comprising a garment contact surface
and having a means for accommodating a garment care agent,
wherein the means 1s formed at least by the garment contact
surface accommodating the garment care agent, which gar-
ment contact surface 1s capable of transierring the garment
care agent to a piece of garment.

An 1roning shoe as such 1s known in practice. Such a shoe,
if mounted to a sole plate of an 1ron, 1s usually used to reduce
the temperature of the surface 1n contact with the garment.
The shoe comprises the shoe sole having a periphery, the
periphery of the shoe sole corresponding to a sole periphery
of the sole plate of an 1ron. The shoe sole comprises the
garment contact surface. The garment contact surface, after
mounting the shoe to the iron, 1s oriented away from the
soleplate of the iron.

During 1roning the garment contact surface of the 1ironing
shoe according to the imvention contacts the piece of garment
and a quantity of the garment care agent 1s transierred to the
garment.

Surprisingly, 1t has been found that the garment care agent
1s disposed on the garment by simply placing the 1rroning shoe
according to the invention on the garment and moving it over
the garment surface.

This way the garment agent 1s administered to a piece of
garment without having to provide a reservoir containing a
solution comprising the garment care agent.

The garment agent may be an anti microbial agent, an
olfactory agent, an anti wrinkle agent or a combination
thereol. A suitable antiwrinkle agent may be an organosili-
cone surfactant such as a Silwet® compound from Witco
(US).

The anti microbial agent has anti microbial properties, this
means that 1t kills or slows the growth of microbes like bac-
teria (antibacterial activity) and/or fungi (antifungal activity
for 1stance against fungi known as mold) and/or viruses
(antiviral activity) and/or parasites in particular on the 1roned
surface of the piece of garment.
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After ironing using the ironing shoe according to the mven-
tion the 1roned surface of the piece of garment 1s provided
with a quantity of the ant1 microbial agent. The 1roned surface
thus obtained has anti microbial properties. By ironing a piece
of garment using the 1roning shoe according to the invention
the resistance against bacteria, fungi and/or mold 1s
enhanced.

The olfactory agent has scent properties, which means that
it provides a scent, aroma or fragrance to the piece of garment
ironed using the ironing shoe according to the ivention.
Usually a smell that 1s perceived as pleasant will be provided
by the ironing shoe. Examples are without being limited
thereto a flower smell or a smell of fresh linen.

The anti wrinkle agent facilitates removing wrinkles out of
the piece of garment during 1roning and may help to give a
lasting 1roning effect, e.g. decrease the ease of wrinkling of
garment during use.

The anti1 microbial agent includes, but 1s not limited to ant1
microbial metal 10ns. Antimicrobial metal 10ns are metal 10ns
having anti microbial properties. Suitable examples are sil-
ver, copper, zinc, platinum or selenium 1ons or a combination
thereof. The ant1 microbial properties of Ag+ are known per
se. These anti microbial metal 10ns are heat stable at the high
temperatures of the sole plate of the 1iron; they are stable for at
least 4 hours at a temperature of about 250 degrees Celsius.

Though 1roning by 1tself involves the use of heat and can
kill a certain percentage of the bacteria present on a piece of
garment during the process of 1rroning, it does not enhance the
resistance of garments towards e.g. bacteria or fungi. During
use of the garment, bacteria start to grow. This 1s especially
relevant for delicate fabrics such as silk because they nor-
mally should be washed and 1roned at high temperatures. By
ironing a piece of garment using the rroning shoe according to
the imvention, comprising the anti microbial agent as garment
care agent, this ant1 microbial agent 1s deposited over the
garment and the garment stays fresher for a longer period of
time. In addition to making the garment more hygienic the
ironing shoe sole itself, which comprises anti microbial
agents, tends to be cleaner and reduces the growth of bacteria/
fungi on the garment contact surface.

By depositing the ant1 microbial agent over the surface of
garment the growth of bacteria 1s prevented or slowed down.
Dust mites feed from bacteria present on for example a gar-
ment. Preventing or slowing down bacteria growth on a gar-
ment therefore also aflects the dust mites on a garment:
because their bacteria food source 1s reduced, they are also
slowed down. Iroming using the 1roning shoe according to the
invention therefore has an anti dust mite effect on the roned
surface.

The amount of garment care agent transferred to the sur-
face of the piece of garment depends, among other things on
the number of strokes that the garment surface recerves and
the amount of garment care agent present at the garment
contact surface of the ironing shoe. More strokes result 1n
more transfer of the garment care agent. A higher concentra-
tion ol garment care agent at the garment contact surface
results in more transfer of garment care agent.

The transier of the garment care agent requires surface
contact between the garment contact surface comprising the
garment care agent of the shoe sole and the piece of garment
that 1s wroned. In case the garment care agent 1s present as
particles or as part of a particle, the transier 1s more effective
when the surface area of these particles 1s relatively large.
Small particles of e.g. silver, zinc, copper, selenium or plati-
num have a surface area that 1s relatively large when com-
pared to larger particles. In an embodiment of the ironing shoe
according to the imnvention the shoe sole comprises particles of
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silver, zinc, copper, selenium or platinum or a combination
thereot having an average size 1n a range of 1 nm-500 nm,
preferably 10-200 nm. A suitable choice 1s HyGate™ nano
silver from Bio Gate AG (Germany), available as a product
having an average silver particle size of 3-50 nm and as a
product having an average silver particle size 50-200 nm.

A carrier may help to enhance the surface over which the
garment care agent 1s present 1n the 1roning shoe, thus facili-
tating the release of the agent.

The 1roning shoe according to the invention may comprise
a carrier comprising the anti microbial agent as the garment
care agent. In a particular embodiment the carrier 1s a zeolite.

Zeolite 1s an 1norganic, ceramic material that 1s open and
porous 1n structure.

Good results were obtained using silver ions residing
within a lattice of the zeolite. A suitable carrier comprising a
suitable ant1 microbial agent 1s commercially available as
AgION® (by AglON antimicrobial technologies Inc.). Alter-
natively, AgION® Silver Copper Zeolite may be used for
instance

AglON® antimicrobial compound 1s an mnorganic antimi-
crobial system comprising an active ingredient—silver
ions—and an mert mineral delivery material known as zeo-
lite. AgION® combines antimicrobial properties of silver
with Zeolite to form an 10n exchange delivery system. The
bonding of the silver to zeolite ensures continuous, controlled
release of the metal over a long period. This results 1n a long,
lasting, on-demand, antimicrobial effect that destroys bacte-
ria and suppresses future contamination. When moisture 1s
present, 10n exchange occurs.

The moisture may be present by 1roning a wet or moist
piece of garment. The piece of garment may be wet because it
has been washed and has not fully dried, has been sprayed
with water to moisten it or for mnstance by using steam from a
stecam 1ron comprising the ironing shoe according to the
invention. The silver 1ons are released from the AglON®
compound and have exchanged with 1ons in the environment.

Ironing using the rroming shoe according to the inventions
results 1n applying silver 1ons on the garment.

The 1roning shoe according to invention which 1s intended
to be used 1n cooperation with a regular iron—without steam
generating means—does not necessarily have to have a shoe
sole opening.

The 1roning shoe according to invention which 1s intended
to be used 1n cooperation with a steam-ironing device com-
prises at least one shoe sole opening for letting through steam
from the steam-ironing device.

In an embodiment of the ironing shoe according to the
invention the ironing shoe comprises a shoe sole having at
least one opening for letting through steam.

The sole plate of the 1ron 1s usually heated by an electric
heating element. The temperature of the sole plate 1s kept at a
desired temperature by means of a thermostat and a tempera-
ture dial. The number of dots on the temperature dial indicates
the temperature of the sole plate surface of 1ron:

1 dot, average 110° C. this 1s the Low setting on most 1irons,

2 dots, average 150° C. this 1s the Medium setting on most

1rons,

3 dots, average 200° C. this 1s the High setting on most

1rons.

Delicate fabrics such as e.g. silk and velvet cannot be
exposed to the 2-dot or 3-dot temperature setting because 1t
would damage the fabric. Ironing delicate fabric 1s therefore
usually done using the 1-dot low temperature setting of the
iron. This may not give the desired ironing result. A user may
therefore desire to use steam. The steam produced by the
steam 1roning system serves to dampen the fabric to be ironed.
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The application of moisture to a garment during ironing
makes the ironing process easier, and reduces the time taken.

For steam ironing the 2-dot or 3-dot temperature setting 1s
usually recommended, otherwise there 1s a risk of dripping or
spitting of water. Because this 2-dot or 3-dot temperature
setting 1s usually too high for mroning delicate fabric, an
ironing shoe may be used. The ironing shoe may be used as a
detachable accessory to the iron. If the user mounts the shoe
to the sole plate of the 1ron, the 1roning shoe acts as a thermal
barrier that reduces the temperature of the surface in contact
with the garment. This way the steam 1iron may be operated at
a 2 or 3-dot temperature setting, while the temperature of the
surface 1 contact with the garment 1s reduced. This way a
piece of delicate garment may be 1ironed using steam without
the rnisk of dripping or spitting of water due to a too low
temperature of the 1ron.

In an embodiment of the roning shoe according to the
invention the shoe sole 1s made from a sole material compris-
ing at least 0.05 weight percent of the garment care agent.

Alternatively, the shoe sole comprises 0.1-35 weight per-
cent of the ant1 microbial agent based on the weight of the
shoe sole.

Weight of the shoe sole 1s determined by weighing the body
of the shoe sole. The borders of the body of the shoe sole are
defined by the garment contact surface, an iron contact sur-
face and the shortest distances between these two surfaces.
The 1ron contact surface 1s the surface that 1s 1n contact with
the sole plate of the 1ron 1f the shoe 1s mounted to the sole plate
of the 1ron. The distance between the garment contact surface
and the 1ron contact surface is the thickness of the shoe sole.

In an embodiment of the roning shoe according to the
invention the 1roning shoe sole material 1s selected from a
group comprising silicone rubber, polyether ether keton
(PEEK), polyimide (PI), polyphenylene sulfide (PPS), poly-
tetratluorethylene (PTF =), polyamide-imide (PAI) or three-
dimensional 1norganic polymers such as methyl trimethoxy
silane based materials. These are examples ol heat-stable
polymers that can be used while being exposed to a hot
soleplate at the 3-dot setting of the 1ron.

The shoe sole may for mstance be made from polyether
cther keton comprising 8 wt % AgION®

The method according to the imvention of manufacturing,
an 1roning shoe comprises a shoe sole, the shoe sole compris-
ing a garment contact surface accommodating a garment care
agent, which garment contact surface 1s capable of transier-
ring the garment care agent to a piece of garment, the method
comprising the step of:

forming the shoe sole from a material comprising a gar-

ment care agent

In a practical embodiment of the method according to the
invention the rroming shoe 1s injection molded using a mold-
able thermoplastic polymer comprising the garment care
agent. An example may be molding the 1 1r0n111g shoe using
PEEK comprising Ag+ 1ons, for mstance in the form of
AgION® Alternatively, the 1roning shoe 1s manufactured
comprising a step of stamping the shoe sole from foil com-
prising the garment care agent.

In an embodiment of the roning shoe according to the
invention the means for accommodating the garment care
agent comprises an agent layer comprising the garment care
agent, the garment contact surface being a surface of the agent
layer.

In such an embodiment at least part of the shoe sole of the
ironing shoe 1s provided with the agent layer comprising the
garment care agent, the agent layer comprising the garment
contact surface. This way the amount of garment care agent
per wroning shoe may be reduced.
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Using the agent layer provides additional freedom 1n
design of the wroning shoe according to the ivention.

In a first practical example of the 1roning shoe according to
the invention the 1roning shoe comprises a laminate having a
laminate periphery corresponding to a sole periphery of the
sole plate of an 1ron, the sole plate having a sole plate surface,
the laminate comprising a heat insulating layer having an iron
contact surface for making contact with the sole plate surface
of the1ron and a heat transfer layer having the garment contact
surface for wroning.

In a second practical example of the 1roning shoe according,
to the invention the 1roning shoe comprises the laminate hav-
ing the laminate periphery corresponding to the sole periph-
ery of the sole plate of the 1ron the sole plate having the sole
plate surface, the laminate comprising the heat transfer layer
having the iron contact surface for making contact with the
sole plate surface of the 1ron and the heat insulating layer
having the garment contact surface for 1roning. In the second
example the heat transfer layer and heat insulating layer are
situated 1n reverse order as compared to the first example.

Typically, the heat insulating layer comprises thermoplas-
tic polymers selected from a group comprising silicone rub-
ber, polyether ether keton (PEEK), polyimide (PI), polyphe-
nylene sulfide (PPS), polytetrafluorethylene (PTFE),
polyamide-imide (PAI) or three-dimensional inorganic poly-
mers such as methyl trimethoxy silane based materials. These
polymers have suitable heat stable (suitable for use at the
3-dot setting) and heat 1nsulating properties.

The heat transter layer typically comprises a metal layer.
The metal layer may for mnstance be made of aluminum,
aluminum alloy or stainless steel. In case the metal layer 1s the
agent layer 1t comprises the garment care agent. This may be
in the form of particles such as silver particles comprising
silver 1ons on their outer surface 1n the presence of arr.

Depending on the configuration either the heat insulating
layer or the heat transter layer 1s the agent layer, comprising
the garment care agent and the garment contact surface.

The shoe sole may comprise an additional layer provided
such that 1t comprises the garment contact surface. In practice
this means the additional layer 1s present on the outside of the
ironing shoe. In such a situation the additional layer 1s the
agent layer.

This additional layer may for instance comprise a sol gel
coating or an enamel coating comprising the garment care
agent provided on the metal layer, such as aluminum or stain-
less steel. The metal layer being the interposed between the
additional layer and the heat insulating layer. The heat trans-
fer layer 1n this example comprises the metal layer and the
additional layer.

Alternatively, the additional layer 1s a layer of silver, cop-
per, copper-alloy or zinc. When this layer 1s exposed to oxy-
gen, as 1s present 1n the air, conversion of metal to metal oxide
occurs spontaneously at the surface of these particles, result-
ing in the presence of ant1 microbial metal 1ons (in this case
silver, copper or zinc) at the garment contact surface.

A thickness 1 a range ot 0.5-250 microns has been found
suitable for the agent layer.

The temperature of the garment contact surface of the
ironing shoe 1s reduced as compared to the soleplate of the
iron. As a result of this reduced temperature the temperature
stability that 1s needed for the garment care agent present 1n
the agent layer 1s reduced. As a result a broader range of
garment care agents may be successiully applied in the agent
layer. For instance organic ant1 microbial agents such as chlo-
rohexidine or 1,3-dihalo-3,5 dimethylhydantoin, oxazolidi-
nores or imidazolidinones may be used. Alternatively, Tri-
closan (CAS Nr: 3380-34-5) may be used.
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This 1s especially the case 1n the first practical example of
the rroning shoe. In this example the layer which during use 1s
in contact with the hot rroming sole plate 1s the insulating
layer. The temperature of the agent layer having the garment
contact surface 1s reduced.

In an embodiment of the roning shoe according to the
invention the agent layer comprises at least 0.05 weight per-
cent of the garment care agent.

The garment care agent 1s transierred more readily when
the surface on which the garment care agent 1s present 1s
larger. A carrier may help to enhance the surface over which
the garment care agent 1s spread, thus facilitating the release
of the garment care agent. In an alternative of the 1roning shoe
according to the invention the agent layer comprises a carrier
comprising the garment care agent, in particular the anti
microbial agent. In a particular embodiment the carrier 1s a
zeolite comprising 10ns of silver, copper or zinc or a combi-
nation thereof.

In an embodiment the agent layer made of thermoplastic
polymer, sol gel or enamel material layer comprises 0.1-35
weilght percent of the garment care agent.

The method according to the invention for manufacturing,
an 1roning shoe having a shoe sole, comprising an agent layer,
the agent layer comprising a garment care agent and having a
garment contact surface, which garment contact surface 1s
capable of transferring the garment care agent to a piece of
garment, the method comprising the step of

providing the agent layer.

A suitable way to provide the agent layer 1s by sputtering
the metal on the shoe sole of the 1roning shoe, this way
typically a layer having a thickness of 0.5-3 microns can be
obtained.

Alternatively, the metal layer 1s walsed onto the shoe sole
of the 1rroning shoe. This way a soleplate having a metal layer
having a thickness in a range of 150-250 microns can be
obtained.

Another way to execute the method according to the mnven-
tion as defined 1n claim 8 1s to apply a polymer layer com-
prising the garment care agent, such as the ant1 microbial
agent. Suitable thermoplastic polymers are thermally stable
polymers such as silicones, polyimides, polyamide imide,
polyether amide, polyether sulfone, polyether ether keton,
polyphenyl sulfide polysulfone and polytetra fluoro ethylene.

Another way to execute this method according to the mven-
tion 1s to apply a sol gel coating comprising the garment care
agent.

Applying a sol-gel coating as such 1s known per se, for
manufacturing a soleplate 1t typically comprises steps such
as:

1) providing a sol-gel solution,

2) spraying this sol-gel solution onto the ironing plate,

3) drying the sol gel layer thus obtained, 1.e. by heating the
ironing plate, this way solvent 1s evaporated leaving
behind a gel network,

4) curing the gel by heating.

The steps 3 and 4: 1.e. drying and subsequent curing, are

usually combined 1n one curing step.

A way to execute the method according to the invention 1s
to mix the garment care agent with the sol-gel solution 1n step
1 mentioned above.

In another way to execute the method according to the
invention a known sol-gel solution 1s applied to the shoe sole,
on top of this known sol-gel solution a garment care agent,
such as an anti microbial agent, 1s applied e.g. by spraying a
solution that comprises the garment care agent. The shoe sole
thus obtained 1s cured. In this embodiment the garment care
agent 1s sprayed after step 2 (see above) onto the wet sol-gel
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layer and penetrates at least partly into the wet sol gel layer,
the two part-layer thus obtained 1s then cured (steps 3 and 4).
The garment care agent 1n this embodiment 1s present 1n a
very thin layer, located on the outside of the 1rroning shoe 1.¢.
the thin layer comprises the garment care surface. This very
thin layer may have a thickness 1n arange of 0.5-1.5 microns.

The mvention further relates to a garment care system
comprising an iron having a soleplate and an 1roning shoe
according to the invention, the soleplate and the 1ironing shoe
being arranged for mutual cooperation. The 1roning shoe
according to the invention may for example be provided with
fastening means, such as a raised flank portion and a protru-
s10m, to be able to mount the shoe to the soleplate of the iron
known per se and to prevent the shoe from disengaging from
the sole plate during use. The garment care system has the
same benefits of the 1roning shoe as described above.

The invention also includes any possible combination of
features or subject matter as claimed 1n any one of the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example
with reference to the accompanying drawings. In principle
aspects can be combined.

FIG. 1 schematically depicts a first embodiment of the
ironing shoe according to the ivention.

FIG. 2 schematically depicts a second embodiment of the
ironing shoe according to the mvention.

FIG. 3 schematically depicts a third embodiment of the
ironing shoe according to the mvention.

FI1G. 4 schematically depicts the third embodiment of the
ironing shoe according to the mvention mounted on a steam
1ron.

FI1G. 5 schematically depicts the second embodiment of the
ironing shoe according to the imvention mounted on an 1ron.

DETAILED DESCRIPTION OF DRAWINGS

In FIG. 1 the first embodiment of the ironing shoe accord-
ing to the mvention 1s schematically depicted. The ironing
shoe 10 comprises a shoe sole 13 having a garment contact
surface 15 and an 1ron contact surface 14. The shoe sole
comprises a garment agent. By contacting the garment con-
tact surface 15 with a piece of garment, as 1s done during
ironing, the garment care agent, such as an anti microbial
agent, 1s transierred to the piece of garment.

The shoe 10 1s provided with a fastener 19 known per se.

In FIG. 2 the second embodiment of the ironing shoe
according to the mvention 1s depicted schematically. The
ironing shoe 20 comprises a shoe sole 22 provided with an
agent layer 23 comprising a garment care agent. The agent
layer has a garment contact surface 25. The agent layer 23 1s
provided on an 1nner sheet 21 having an 1ron contact surface
24. The shoe 20 1s provided with a fastener 29 known per se.

In FIG. 3 the third embodiment of the ironing shoe accord-
ing to the mvention 1s depicted schematically. The ironing
shoe 30 comprises a shoe sole 32 having at least one shoe sole
opening 37. The shoe sole comprises a agent layer 33 com-
prising a garment care agent and having a garment contact
surface 35 for ironing.

In FI1G. 4 the third embodiment of the rroming shoe accord-
ing to the mvention mounted on a steam 1ron 1s schematically
depicted.

The 1ironing shoe 40 according to the invention 1s depicted
mounted on a known steam 1ron 60 via a fastener 49 known
per se. The known steam i1ron 60 comprises a soleplate 62
having a soleplate surface 63 and steam generating means
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comprising a steam chamber 69 (schematically shown) and a
water reservolr (not shown). An opening 67 is present 1n the
soleplate 62 for letting through steam generated by the steam
generating means.

The shoe sole 42 has a periphery similar to a sole periphery
ol the sole plate 62 of the 1ron. The rroming shoe 40 comprises
a shoe sole 42 having at least one shoe sole opening 47 for
letting through steam 41. The shoe sole comprises an agent
layer 43 comprising a garment care agent and having a gar-
ment contact surface 45 for 1roning.

In FIG. 5 the second embodiment of the ironing shoe
according to the invention mounted on an iron 1s schemati-
cally depicted.

The 1roning shoe 50 according to the invention 1s depicted
in a position mounted on a soleplate 72 of a known iron 70 via
a Tastener 59 known per se. The shoe sole 52 has a periphery
similar to a sole periphery of the sole plate 72 of the iron 70.
The shoe sole 52 comprises an agent layer 53 comprising a
garment care agent and having a garment contact surface 55
for 1rroning.

In case the garment care agent 1s transferred more effec-
tively 1n the presence of water, the user may activate a water
trigger 79 to spray water from a sprayer 78 to the piece of
garment to moisten the garment.

For transier of 1ons such as silver, copper, zinc, platinum,
selentum 10ns or a combination thereol moist 1s needed. The
experiments showed that even without adding additional
water, silver 1ons were transferred from the garment contact
surface to the surface of the piece of garment.

EXPERIMENTS

[l

To 1llustrate the etlect of selecting a certain ant1 microbial
agent, the following examples are given hereinatter:
Reference

An 1roning shoe comprising a sol gel coating without the
presence of any antibacterial agent, basically referenced 1ron-
ing shoe. Referred to as S1

Example 1

The manufacturing steps of the reference ironing shoe
were Tollowed whereby, after application of the sol gel top
coating, a 2.5 wt % AgION® ethanol solution was sprayed
onto the wet top coating (2.5 wt % AgION® comprises 0.06
wt % Ag+). Subsequently the shoe was dried and cured. In
this example the anti microbial agent 1s sprayed onto the wet
sol-gel top coat layer and penetrates at least partly into this
wet sol gel layer, the thus obtained two-part layer 1s cured. It
was estimated that the anti microbial agent 1n this example
had penetrated about 1 micron deep into the sol-gel topcoat of
about 10 microns. This way 1rronming shoe S2 was obtained.

Example 2

The steps of manufacturing the reference ironing shoe
were followed whereby 1n the mixture of the sol-gel top
coating, an AgION® ethanol solution (ratio of 30:70 by
weight) 1s mixed 1n. This way an antibactenal sol-gel mixture
1s obtained comprising about 8% AgION®.

Because the sol gel mixture 1s alcohol based, an alcohol
compatible AgION® powder was used.

A skilled person may select a different weight ratio 1f
preferred.

Subsequently, the shoe was dried and cured. This way
ironing shoe S3 was obtained, which 1roning shoe had an anti
microbial top coat layer about 10 microns thick.
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Example 3

A water based AglON® slurry 1s mixed with a Tetflon™ (by
Du Pont) based Ceralon coating (by Whitford).

This 2.5 solids wt % AgION® mixture 1s applied onto the
ironing shoe by spraying. The Ceralon coating 1s a water
based coating and for obtaining a mixture, a water based
AgION® (slurry) was used. The layer thus obtained was dried
and cured. This way 1roning shoe S4 was obtained.

[roming Tests

Tests with 1ironing shoe S1-S4 were done using the same
Azur 1rons from Philips.

The 1rons used were steam irons, but the steaming function
was tuned off 1n some experiments, however.

All samples described were tested in one run.

Pieces of standard cloth (each cut from the same moire fabric
0.4 ¢/m) were cut, (ca. 13.5xca. 66.5 cm) and handled as
tollows

1) Washing;

2) Ironing using one of the sole plates 1-4 as prepared as
described above;

3) After 3 days the pieces of cloth were 1noculated with
Staphylococcus Aureus bacteria. This was carried out by
applying the inoculum to the cloth (According to ATCC
6538);

4) After 18 hrs the incubation was stopped, aiter which the
antimicrobial performance was determined.

The 1noculum 1s a nutrient medium (agar) comprising the
bacteria i a specified concentration according to Japanese
Industrial Standard (JIS) ‘Testing for antibacterial activity
and eflicacy on textile products’ [reference number: JIS L
1902:2002 (E)page: 11; 8.1.2 preparation of test inoculum, b)
Inoculum for quantitative test (absorption method)].

The moculum prepared 1s put on the test piece at several
points. And the test piece 1tself 1s 1n a vial (For further details
sec JIS L 1902:2002 page: 20; 10.1.3 Test operation & 10.1.2
Sterilization of test piece).

The following was determined:

Ma: Average of common log of number of living bacteria of

3 test pieces immediately after imnoculation of mnoculum
on standard cloth:

Mb: Average of common log of number of living bacternia
of 3 test pieces after 18-hour incubation on standard
cloth:

Mc: Average of common log of number of living bacteria of
3 test pieces after 18-hour incubation on antibacterial
treated sample.

From these experimental data the growth value (F), the

bacteriostatic activity value (S) and the bactericidal activity
value (L) were dertved.

These are defined as follows:

F(growth value)=Mb-Ma

The growth value 1s derived to determine whether the test was
elfective
If F>1.5, then the test 1s considered to be effective and the
bacteriostatic and bactericidal activity value were calcu-
lated.
If F<=1.5, then the test 1s to be repeated.
The activity tests showed that the bacteria sample used was
active.

S(bacteriostatic activity value)=Mb-Mc

Inoculation bacteria, on the textile product treated with anti-
bacterial finish, and on the standard cloth, then count the
number of living bacteria after culture, and the numerical
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difference of living bacteria between treated product and
standard cloth shows the bacteriostatic activity value.

L(bactericidal activity value)=Ma-Mc

Inoculation of bacteria on the textile product treated with
bacteria-control finish, and on the standard cloth, then count
the number of living bacteria after culture, and the numerical
difference between the number of inoculated bacteria and that
of the living bacteria on a treated product shows the bacter-
cidal activity value.

The Bacterium Kill was determined as follows:

{(Number of bacteria in the standard cloth at 0
hr—Number of bacteria in the antibacterial treated
cloth after 18 hr)/Number of bacteria 1n the stan-
dard cloth at O hr}x100%.

The results are evaluated as follows:

A Bacteriostatic Activity Value=2.0 indicates the product can
inhibit the growth of bactenia.

A Bactericidal Activity Value=0 1indicates that the product
can suppress the growth of bacteria.

In the test using reference 1roning shoe 1 the steam function
was switched off, practically it was used as a dry 1ron. A
Bacteriostatic value of 0, a Bactericidal value of <-1 and no
bacterium kill was determined after 18 hrs of incubation.

Tests were performed using ironing shoe S2-S4 under
steaming and dry conditions and using the same amount of
strokes as for the reference.

In comparative tests 1rroning shoe S2 gave better anti micro-
bial results than 1roning shoe S3.

For 1roning shoe S2 both steam and dry tests resulted 1n a
Bacteriostatic value of >2 and a Bactericidal value o1 >0. For
ironing shoe S2 both steam and dry tests resulted 1n a Bacte-
rium Kill of >90%.

Some Bacteriostatic activity was observed for iroming shoe
S4, the garment was evaluated as being refreshed.

A piece of cloth ironed using 1roning shoe S2 was deter-
mined to comprise ca. 0.004 microgram Ag/cm2 on 1ts 1roned
surface.

Summarising, the mvention relates to an 1ron comprising
an 1rroning shoe having a garment contact surtace and having
a means for accommodating an anti-microbial agent, wherein
the means 1s formed at least by the garment contact surface
accommodating the anti microbial agent, which garment con-
tact surface 1s capable of transferring the ant1 microbial agent
to a piece of garment. In a practical embodiment said means
has a layer comprising the ant1 microbial agent, the layer
having the garment contact surface.

The invention claimed 1s:

1. An ironing shoe comprising a shoe sole wherein the shoe
sole comprises a garment contact surface and a means for
accommodating a garment care agent, wherein the accommo-
dating means 1s formed at least by the garment contact surface
accommodating the garment care agent, which garment con-
tact surtace 1s capable of transferring the garment care agent
to a piece of garment 1n response to (1) placing the 1roning
shoe on a garment to establish a required surface contact
between the garment contact surface of the shoe sole and a
surface of the garment and (11) moving the 1roning shoe over
the garment surface, wherein a quantity of garment care agent
1s transierred from the shoe sole to the garment via movement
of the garment contact surface 1n contact with and over the
garment surface.

2. The 1iroming shoe according to claim 1, wherein the shoe
sole further comprises at least one opening for letting through
steam.
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3. The 1roning shoe according to claim 1, wherein the shoe
sole further comprises a sole material of at least 0.05 weight
percent of the garment care agent.

4. The 1roning shoe according to claim 3, wherein the sole
material 1s selected from a group consisting of silicone rub-
ber, polyether ether keton, polyimide, polyphenylene sulfide,
and polyamide-imide (PAI).

5. The 1roning shoe according to claim 1, wherein the
means for accommodating the garment care agent comprises
an agent layer that comprises the garment care agent, the
garment contact surface being a surface of the agent layer.

6. The 1rroning shoe according to claim 5, wherein the agent
layer turther comprises at least 0.5 weight percent of the
garment care agent.

7. The 1roning shoe according to claim 1, wherein the
garment care agent 1s selected from a group consisting of 10ns
of silver, zinc, copper, selentum, platinum, triclosan, and a
combination thereof.

5
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15

8. Method of manufacturing an ironing shoe having a shoe

sole, wherein the shoe sole comprises an agent layer, the
agent layer comprising a garment care agent and having a
garment contact surface, which garment contact surface 1s
capable of transterring the garment care agent to a piece of

garment 1n response to (1) placing the ironing shoe on a ,;

garment to establish a required surface contact between the
garment contact surface of the shoe sole and a surface of the

12

garment and (11) moving the ironing shoe over the garment
surface, wherein a quantity of garment care agent 1s trans-
ferred from the shoe sole to the garment via movement of the
garment contact surface i contact with and over the garment
surface, the method comprising the step of

providing the agent layer that comprises the garment care

agent to the shoe sole.

9. Method of manufacturing an 1roming shoe comprising a
shoe sole, wherein the shoe sole comprises a garment contact
surface accommodating a garment care agent, which garment
contact surface 1s capable of transferring the garment care
agent to a piece of garment 1n response to (1) placing the
ironing shoe on a garment to establish a required surface
contact between the garment contact surface of the shoe sole
and a surface of the garment and (11) moving the 1roning shoe
over the garment surface, wherein a quantity of garment care
agent 1s transierred from the shoe sole to the garment via
movement of the garment contact surface 1n contact with and
over the garment surface, the method comprising the step of:

forming the shoe sole from a material that comprises a

garment care agent.

10. A garment care system comprising an iron having a
soleplate and an 1roning shoe according to claim 1, the sole-
plate and the 1roning shoe being arranged for mutual coop-
eration.
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